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IN THE CLAIMS 

1. (currently amended) A computer implemented method in a simulation of a physical 
system, wherein the system is described by a first set of simultaneous linear algebraic equations 
and is simulated by a second system described by a second set of simultaneous linear algebraic 
equations, t he method being for determining on equivalence of tfae first and a acoond sets of 
s imultaneous linear algebraic equations, each of said equations being of a fbiro; 

€ijX } + £(2X2+ e l3 x 3 + . . .+ etjc H ™ bi 
wherein x ; are unknowns, e n are coefficients, and b t are quantities, said coefficients and quantities 
being known algebraic expressions, said method comprising the steps of: 

heratively eliminating said unknowns from each of said sets of simultaneous linear 
algebraic equations until each of said equations are in a form: 

wherein k and r t are algebraic expressions, and A={1;2} indicate one of said sets that said 
equation is derived from, and 

comparing, for each of said unknowns, a product (lit)S(r { ) 2 and a product (7 ff )a*(/v)i, wherein 
if said pro ducts match for all said unknowns s aid first and said - s econd set of simultaneous linear 
algebraic equations js_afrequivalen t to the first set of simultaneous linear algebraic equations, and 
thereby is a proper representation of the physical system if mid product nwnh f™ nil ™ \ A 
ttftknowns , 

2. (Previously presented) The computer implemented method according to claim 1, said 
method further including the initial steps of: 

recasting said algebraic expressions into a form of one or more token pairs arranged 
sequentially in a string, each said token pair comprising an operator followed by an operand; and 

reducing said strings in accordance with a set of predetermined simplifying rules to obtain 
reduced expressions; and 

wherein said eliminating step is performed on said reduced strings in accordance with a set 
of predetermined operations. 

3. (previously presented) The method according to claim 2, wherein said simplifying rules 
comprise performing the steps of: 
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arranging the token pairs into subgroups; 

arranging the operand tokens in such a subgroup in a certain order, thereby producing 
ordered operands; 

reducing the ordered operands by consolidating one or more constants and eliminating 
variables of opposite effect to form reduced subgroups; and 

consolidating one or more multiple instances of similar subgroups, to produce a reduced 
string. 

4. (currently amended) A computational apparatus for use in simulating a physical system, 
wherein the system is described by a first set of simultaneous linear algebraic equations and is 
simulated by a second system described by a second set of simultaneous linear algebraic 
equations, wherein the apparatus is - for determining on equivalence of the first and second sets of 
s imultaneous linear algeb r aic equations, each of said equations being in the form: 

e u x\ + eax 2 + e id xz + . . . + = b t 
wherein x s are unknowns, e tj are coefficients, and h are quantities, said coefficients and quantities 
being known algebraic expressions, said apparatus comprising: 

means for iteratively eliminating said unknowns from each of said sets of simultaneous 
linear algebraic equations until each of said equations are in a form: 

wherein h and r, are algebraic expressions, and A={1;2} indicate one of said sets that said 
equation is derived from; and 

means for comparing, for each of said unknowns, a product (4)i*(/**)2 and a product 
(4)2*^)1, wherein if said Products m atch for all said unknowns s ai d fif a t and snid second set of 
simultaneous linear algebraic equations jsftFe-equivalen t equivalent to the first set of simultaneous 
linear algebraic equations, and thereby is a proper representation of the physical svstemj fsatd 
p roducts match for all said unknowns. 

5. (original) The computational apparatus according to claim 4, said apparatus further 
including: 
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means for recasting said algebraic expressions into a form of one or more token pairs 
arranged sequentially in a string, each said token pair comprising an operator followed by an 
operand; and 

means for reducing said strings in accordance with a set of predetermined simplifying rules 
to obtain reduced expressions; and 

wherein said means for eliminating operates on said reduced strings in accordance with a set 
of predetermined operations. 

6. (previously presented) The apparatus according to claim 5, wherein said eliminating means 
performs the predetermined operations of; 

arranging the token pairs into subgroups; 

arranging the operand tokens in such a subgroup in a certain order, thereby producing 
ordered operands, 

reducing the ordered operands by consolidating one or more constants and eliminating 
variables of opposite effect to form reduced subgroups; and 

consolidating one or more multiple instances of similar subgroups, to produce a reduced 
string. 

7. (currently amended) A computer program product carried by a storage medium, the 
computer program product being for use in a simulation of a physical system, wherein the system 
is described by a first set of simultaneous linear algebraic equations and is simulated by a second 
system described by a second set of simultaneous linear algebraic equations, wherein th e 
computer program product is for determining on equivalence of the first and 3ccond a cts of 
simultaneous linear algebraic equations, ea ch of said equations being of a form: 

+ *fl* 2 + *ax 3 + ****** & 
wherein x ; are unknowns, e# are coefficients, and bi are quantities, said coefficients and quantities 
being known algebraic expressions, said computer program product comprising; 

a program element for iteratively eliminating said unknowns from each of said sets of 
simultaneous linear algebraic equations until each of said equations are in a form: 
AW**- (rfa 
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wherein 4 and r t are algebraic expressions, and k={ 1;2} indicate one of said sets that said 
equation is derived from; and 

a program element for comparing, for each of said untoniowns, a product and a 

product (ln)2*(r t ) h wherei n if said products match for all said unknowns s ai d - fir st and mid second 
set of simultaneous linear algebraic equations i^afe-equivalen t to the first set of simultaneous 
linear algebraic equations, and thereby is a proper representation of the physical svsterra fsatd 
products match for all said unknowns . 

8, (original) The computer program of claim 7 further comprising: 

a program element for recasting said algebraic expressions into a form of one or more token 
pairs arranged sequentially in a string, each said token pair comprising an operator followed by an 
operand; and 

a program element for reducing said strings in accordance with a set of predetermined 
simplifying rules to obtain reduced expressions; and 

wherein said program element for eliminating operates on said reduced strings in 
accordance with a set of predetermined operations. 

9, (previously presented) The computer program of claim 8 wherein said program element 
for eliminating performs the predetermined operations of: 

arranging the token pairs into subgroups; 

arranging the operand tokens in such a subgroup in a certain order, thereby producing 
ordered operands, 

reducing the ordered operands by consolidating one or more constants and eliminating 
variables of opposite effect to form reduced subgroups; and 

consolidating one or more multiple instances of similar subgroups, to produce a reduced 
string. 

10, (currently amended) A computer implemented method in a simulation of a physical 
system, wherein the system is described by a first set of simultaneous linear algebraic equations 
(SLAEs) and is simulated by a second system described by a second set of SLAEs, the - mcthod 
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being for determining an equivalence of the first and second seta of SLAEs, - each said set 
comprising two or more algebraic equations, said method comprising the steps of: 
reducing each SLAE to a standard form; and 

compari ng said second set of simultaneous linear algebraic equations to the first set of 
simultaneou s linear algebraic equation s the SLAEs to determine whether oqiiivnlfliw rvUf t hg 
second set of simultaneous linear algebraic equations is a proper representation of the physical 
system . 

1 1 . (original) The method of claim 10, wherein said reducing step includes the steps of: 
converting each SLAE into a reduced form; 

performing an elimination process; and 

performing a back substitution process generating a two part string array form for each 

SLAE. 

12. (original) The method of claim 10, wherein said comparing step includes the steps of: 
forming a product of a part of a string array with a part of another said string array; 
forming a product of the other part of a string array with the other part of said another 

string array; and 

comparing said respective products for mathematical equivalence. 

13. (previously presented) The method of claim 12, wherein, for a case of three or more sets, 
said comparing step is repeated for combinations of pairs of the sets. 
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14. (currently amended) A computer implemented method in a simulation of a physical 
system, wherein the system is described by a first set of simultaneous linear algebraic equations 
(SLAEs) and is simulated by a second system described by a second set of SLAEs, the method 
being for determining an - equivalcncc of the firgt and a second act s of SLAEs, 3 aid method 
comprising the steps of; 

iteratively eliminating unknowns from each of said sets of SLAEs to place each SLAE in a 
two-part standard form; and 

fonning a product of a part of one said standard form equation with a part of another part 
of another said standard form equation; 

forming a product of the other part of said standard form equation with the other part of 
said another standard form equation; and 

comparing said respective product s, wherein if said products match said second set of 
simultaneous linear algebraic equations is e quivalent to the first set of simultaneous linear 
algebraic equations, and thereby is a proper representation of the physical svste mf or mathematical 
equivalence , 
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